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Scope

The followings are within the scope of this part of ISO 10303.

• the connecting associations among the components constituting a assembled
product;
• the associations among the components which are not physically connected;
• the relationships among the associations of the components;
•the description of the product composed of both the designed components and
the standard components;
•the characteristic features of the associations among the components;
•the design, the analysis and the manufacturing preparation of the assembled
products;

The following are outside of the scope of this part of ISO 10303

•the configuration management of the assemblies and the components;
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Target Product

(1) Products composed of sets of components.
The products considered here are the assembled products composed of sets of the
components. The whole products are called "assemblies", and the components of
the lowest levels in the assemblies are called "parts". The components of the
intermediate levels are named “sub-assemblies”.

(2) Product structure configuration of assembly
The objective of the assembly model is to establish a model describing both the
product structure configuration and the connecting associations among the
components needed in the various design, analysis and manufacturing process
planning phases.

(3) Standard parts
The standard parts are basically divided into two; they are, the standard parts
included in the parts catalogues discussed in ISO TC 184/SC4/WG2, and the
standard parts defined by the users.
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Target Application Fields

(1) Kinematic analysis of mechanical assemblies
ISO 10303-105 Kinematics supports the kinematic analysis, however, Part 105 is
not sufficient to integrate the 3D-CAD systems and the kinematic analysis
systems.

(2) Animation of mechanical assemblies
The animation of mechanical assemblies is very important for future extension of
the digital-mockup technologies.

(3) Assembly/disassembly process planning
The assembly process planning and the disassembly process planning are
important application fields of the assembly model from the viewpoint of the
integration of CAD and CAM systems.

(4) Tolerance analysis and synthesis
The tolerance analysis and synthesis of the complicated mechanical assembly are
very important application fields of the assembly model.
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Normative References

ISO 10303 Part 41 Fundamentals of Product Definition and Support
ISO 10303 Part 42 Geometric and Topological Representation
ISO 10303 Part 43 Representation Structure
ISO 10303 Part 44 Product Structure and Configuration
ISO 10303 Part 47 Shape Tolerance
ISO 10303 Part 49 Process structure and properties
ISO 10303 Part 105 Kinematics
ISO 13584 Standard Parts
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Contents of Assembly Model

(1) Information of individual parts.
(2) Information of standard parts.
(3) Structure configuration of assembly

a) Hierarchical associations (parent-child associations) among
assemblies, subassemblies and parts.

b) Positions and orientations of components in a higher level
component.

c) Tolerance of the positions and orientations
(4) Component Association

a) Peer to peer associations among components.
b) Relative positions and orientations of components against other

components.
c) Relative motions of components against other components.
d) Tolerance of the relative motions, positions and orientations.
e) Assembly features needed to define technological information of

component associations.
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ISO 10303: Part 41 : Fundamentals of Product Description and Support.

ISO 10303: Part 42 : Geometric and Topological Representation.

ISO 10303: Part 43 : Representation Structures.

ISO 10303: Part 44 : Product Structure Configuration.

ISO 10303: Part 45 : Materials.

ISO 10303: Part 46 : Visual Presentation.

ISO 10303: Part 47 : Shape Tolerances.

ISO 10303: Part 49 : Process Structure and properties.

ISO 10303: Part 101: Draughting.

ISO 10303: Part 104: Finite Element Analysis.

ISO 10303: Part 105: Kinematics.

ISO 13584: Standard Parts

(1), (3)-a), (3)-b)

(1)

(3)-b)

(3)-a), (3)-b), (4)-b)

(1)

(1), (3)-a), (3)-b)

(1)

(1), (3)-a), (3)-b)

(1)

(4)-a), b), c)

(2)

Information STEP Model

STEP Parts related to Assembly Model
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Contents of Assembly Model Considered in NWI

(4) Component Association
a) Peer to peer associations among components.
b) Relative positions and orientations of components against other

components.
c) Relative motions of components against other components.
e) Assembly features needed to define technological information of

component associations.

Following two items should be considered in another NWI
(3) Structure configuration of assembly

c) Tolerance of the positions and orientations
(4) Component Association

d) Tolerance of the relative motions, positions and orientations.
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assembly

sub-assembly1

sub-assembly3

sub-assembly2

sub-assembly4part2

part3 part1part4 part1

part1

part1

part1part1

sub-assembly5

Assembly_feature_association

Assembly_feature1 Assembly_feature2

Assembly_component_usage

Components_association

Parent-Child Association and Peer-to-Peer Association of Assemblies
(Hierarchical Relations and Components Associations)

Assembly Model deals with Component Associations
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Assembly Features

Elemental entities for representing the peer to peer associations
between a pair of components.
Ex. Holes, Pegs, Gears, Guides, Cams, Screws, Plane Faces

Center lines, Plane Surfaces, Points

Flange
Plate

Base
Plate

Plane &
Plane

Hole &
Cylinder

Screw &
Nut

Bolt

plane &
Plane

Bolt

ScrewPlaneCylinder

Base Plate

Nutplane
plane

Flange Plate

planeHole
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1. Cam Shaft

12 Cam11 Journal

3. Cylinder head

32 Journal31 Bearing

mechanical part definition

standard component definition

fixed connection

movable connection

assembly
feature

2. Cam follower

21 Bearing 22 Plane

5. Valve spring

52 Torus51 Torus

4. Valve

3 Revolution

2 Revolution

1 Point on surface

34 hole 23 Sphere33 Plane

41 Plane 42 Cylinder 44 Plane

51 Prismatic

4 Point on Surface

35 Cone

43 Cone

52 Intermittent

Pair name

Elastic Part

6 Fixed

7 Fixed
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sub-assembly1

sub-assembly2

Bolt2

Panel 3Panel 2

Bolt1

Panel 1

Assembly_feature_association

Assembly_feature1 Assembly_feature2

main_componenst_usage auxiliary_omponents_usage

Components_association

Main Components and Auxiliary Components
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product

( sub assembly / assembly )

product_definition_formation_with_specified_source

product_definition
product_definition_with_associated_documents

CHARACTERIZED_PRODUCT_DEFINITION

CHARACTERIZED_DEFINITION

product_definition_shape

shape_definition_representation

shape_representation

axis2_placement_3d

next_assembly_usage_occurrence

CHARACTERIZED_DEFINITION

CHARACTERIZED_PRODUCT_DEFINITION

product_definition_shape

context_dependent_shape_representation

representation_relationship_with_transformation

TRANSFORMATION

item_defined_transformation
shape_representation_relationship

advanced_brep_shape_representtion

manifold_solid_brep

of_product

formation

definition

definition

used_representation

items S[ ]

relating_product_definition related_product_definition

represented_product_relation

representation_relation

transformation_operator

transform_item_1

rep_1

definition

product

( parts / sub assembly )

product_definition_formation_with_specified_source

product_definition
product_definition_with_associated_documents

CHARACTERIZED_PRODUCT_DEFINITION

CHARACTERIZED_DEFINITION

product_definition_shape

shape_definition_representation

shape_representation

axis2_placement_3d

of_product

formation

definition

definition

used_representation

items S[ ]

rep_2

rep_1

rep_2

items S[ ]

transform_item_2

Hierarchical Relationships in Part 203
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Mating_definition

Mating_type

Mated_item_association-1

Mated_item_association-2

Mated_item_association-3

relating

Item_instance-1

Item_instance-2

Item_instance-3

related

related

related

Transformation_select-1

Transformation_select-3

Transformation_select-3

placement

placement

placement

Mated_item_relationship-1

Mated_item_relationship-2

related

relating

related

relating

Quantified_instance-1

Quantified_instance-2

Mating_
material

Mating_
material

Shape_
element_
relationship-1

Shape_
element_
relationship-2

Shape_
element-11

Shape_
element-21

Shape_
element-22

Shape_
element-31
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shape
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relating

relating
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Mated Item Association in AP214
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auxiliary_components
_usage-2

auxiliary_components
_usage-1

Main_components_usage-3
(mated_item_association-3)

Main_components_usage-2
(mated_item_association-2)

mechanical_subassemlby_definition
(mating_definition)

action_mehod-1
Mating_type

mechanical_part_definition-1
(Item_instance-1)

mechanical_part_definiton-5
Quantified_instance-2

assembly_feature-11
(Shape_element-11)

mechanical_part_definiiton-2
(Item_instance-2)

mechanical_part_definiiton-3
(Item_instance-3)

components_association-1
(Mated_item_relationship-1)

mechanical_part_definiton-4
Quantified_instance-1

assembly_feature-21
(Shape_element-21)

assembly_feature-22
(Shape_element-22)

assembly_feature-31
(Shape_element-31)

components_association-2
(Mated_item_relationship-2)

assembly_feature_association-2
(shape_element_relationship-2)

assembly_feature_association-1
(shape_element_relationship-1)

Main_components_usage-1
(mated_item_association-1)

Action_method

relating_p_d

related_p_d

relating_p_d
relating_p_d

relating_p_drelating_p_d relating_p_d

relating_p_d

related_p_d
related_p_d

related_p_d related_p_d related_p_d

related_p_d

assemlby_feature_association assemlby_feature_association

relating_a_frelating_a_f related_a_f
related_a_f

Component Association in Assembly Model
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mechanical_part_definition-1

assembly_feature-11
(shape_aspect)

product_definition_shape-1

shape_definiton_representation-1

shape_representation-1
assembly_feature-11
(geometric_representation_item)

definition

representaion_of

representation_model

of_shape

items

Relationship between mechanical_part_definition and assembly_features


